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MEMORANDUM

June 27, 1980

To:

From:

Subject: Atfca
x Le(5

Attached you

floiert floijnson/T; Director, Solid Waste Manag-e.-ent Program

^LJ&'James if-J-Zahff/ Director, Laboratory Services Program

I^Jflesihllts at West LaJies Wells

find the analytical results for samples collected as
part of the routine landfill monitoring\program. The collector. Randy
Crawford, has previously supplied you with a memo outlining his obser-
vations .

The analyses of these samples were performed in accordance with procedures
as outlined In the latest edition of Standard Methods for the Examination
of P/ater and tfastewater, EPA manual of Methods for Chemical Analysis of
Water and Wastes/ and/or Annual 'flooA of ASTM Standards.

JSL/lh

40241321

SUPERFUNI) RECORDS

0225
Joseph P. Teasdole Governor
Fred A. Lafser . Director

Division of Environmental Quality
•fcumyijji jĵ aas^^y Director
Robert J. Schreiber, Jr.
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MISSOURI DEPARTMENT OF NATURAL RESOURC-
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY West Lakes Wells

SAMPLES COLLECTED BY

NOTE:

SAMPLE DESCRIPTION

DATE COLLECTED
SAMPLE NUMBER

pH Units
Specific Cond. (umhos/cm

@ 25° C)

Milligrams per liter

BOD
COD
NH as N
NO-J+N02 as N
Total P

Total Sulfide
TOC
Total Cyanide
Non-Filterable Residue (SS)
Filterable Residue (TDS)

Alkalinity as CaC03
Fluoride
Chloride
Sulfate
Hardness as CaC03 (Ca, Mg, Fe,

Zn, Mn)
Potassium / Dissolved

. Sodium , Dissolved
Calcium , Dissolved
Magnesium / Dissolved

Micrograms per liter

Cadmium / Dissolved
Chromium / Dissolved
Copper/ Dissolved
Iron / Dissolved/ mg/1
Lead / Dissolved

Manganese. / Dissolved
Mercury/ Dissolved
Nickel, Dissolved
Zinc/ Dissolved
Arsenic, Dissolved
Silver, Dissolved

Randy Crawford

Well 838

2-20-80
80-6606

7.0
950

5
44
.05

<.05
<.02

.55
22.0

. <io
23.0
692

362
.23

15.14

531

4.49
10.4
140

42.8

2
5
1

7.69
20

230
.37
432
697
1
.2 -:__.

DATE(S)

Well #.39

2-20-80
80-6607

6.9
1050

<4
<5
.16

<.OS
.02

.55
13.0
<10
37.5
792

350
.17

34.38

567

5.55
16.5
136

48.4

2
3

<1
16.4

19

680
<.l
<32
4.80

2
.1

2-20-80

Veil #37A

' 2-20-80
80-6608

7.2
800

36.8
.35

5.55
28.4
94.6
32.2

4
4
3

.360
37

1340

<32
5.27 ng/1

- 2

.1

LSP-69/5-5-80
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MISSOURI DEPARTMENT OF NATURAL RESOURC
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY T.xkes

SAMPLES COLLECTED BY

NOTE:

SAMPLE DESCRIPTION
DATE COLLECTED
SAMPLE NUMBER

pH Units
Specific Cond. (umhos/cm

@ 250 c)

Milligrams per liter

BOD .
COD
NH. as N
NOyfNOj as N
Total P

. Total Sulfide
TOC
Total Cyanide
Non-Filterable Residue (SS)
Filterable Residue (TDS)

Alkalinity as CaC03
Fluoride
Chloride
Sulfate
Hardness as CaC03 (Ca, Mg, Fe ,

Zn, Mn)
Potassium, Dissolved
Sodium, Dissolved
Calcium , Dissolved
Magnesium, Dissolved

Micrograms per liter

Cadmium , Dissolved
Chromium , Dissolved
Copper, Dissolved
Iron , Dissolved, wg/1
Lead , Dissolved

Manganese f Dissolved
Mercury , Dissolved
Nickel , Dissolved
Zinc , Dissolved, mg/1
Arsenic , Dissolved
Silver, Dissolved

Randy Crawford

Well #35

2-20-80
80-6609

7.0
1400

Lab Error
81

1 .06
4.05
4-02

<1.0
52.0

. 12
214
962

690
.5

32.91

688

6.81
19.3
178
51.2

2
<1
1

14.8
24

5.330
.16
432
3.46

27
.2

DATE(S)

ffell #34

2-20-60
80-6610

6.9
1200

6
15
.03

4.05
.05

41
10.7
410
22.0
860

444
.19

39.74

680

6.33
19.0
158
54.8

3
3
1

8.18
35

2100
4.1
432
7.01
45
.3

2-20-80

Well #40

2-20-80
80-6611

7.1
1750

S
<5

4. 01 -
.05
.02

.34
16.0
410
9.0
806

502
.17

57.51

608

6.91
26.6
165
43.4

2
2
1

1.29
25

1900
4.1
432
8.82

2
.1

LSP-69/5-5-80
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MISSOURI DEPARTMENT OF NATURAL RESOURC.
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY Vest Lakes Wells

SAMPLES COLLECTED BY Randg Crawford

NOTE:

DATE(S) 2-20-80

SAMPLE DESCRIPTION

DATE COLLECTED
SAMPLE NUMBER

pH Units
Specific Cond. (umhos/cm

@ 25° C)

Milligrams per liter

BOD
COD
NH, as N
N03+N02 as N
Total P

Total Sulfide
TOC
Total Cyanide
Non-Filterable Residue (SS)
Filterable Residue (TDS)

Alkalinity as CaC03
Fluoride
Chloride
Sulfate
Hardness as CaC03 (Ca, Mg, Fe,

Zn, Mn)
Potassium , Dissolved
Sodium , Dissolved
Calcium, Dissolved
Magnesium, Dissolved

Micrograms per liter

Cadmium , Dissolved
Chromium , Dissolved
Copper , Dissolved
Iron , Dissolved
Lead , Dissolved

Manganese , Dissolved
Mercury , Dissolved
Nickel, Dissolved
Zinc , Dissolved
Arsenic , Dissolved
Silver , Dissolved

Well 841

2-20-80
80-6612

7.4
4200

5
22
.39
6.8
.03

<1.0
10.3

. 4,10
7.0

3977

906
.18
366

2068

17.3
445
625
122

6
<1
6

20
26

700
.27
46

11.0
1

<2

LSP-69/5-5-80



HENRY M.RCiTZ.iintjioep«r
STIFEL w. jENS.»lmo» vice »«IIOCNT

JOHN J. BAILEY. JR.vici net., CHIIP tx«.

DAVID E.MURRAY, vici milioiiiT
DONALD S. ESKRIOCC.ltcacTART

R E I T Z Sc JENS, INC.
CONSULTING E N G I N E E R S

III SOUTH M C R A M C C AVENJUC

ST. Louis, Miasoom 031O3

(JI-») 727-O4O3

Dec. 27, 1979

• OIL MCCHANIC»-rOUNO«TIONS

HTOROtOOT- HYDRAULICS

RCSOURCC RCCLAMATION

DAAINAOC-PAVCMCNTS

LAND OCVCLOf*MCNY

WAT ID BCSOURCCS

SOLID WA3TC

Mr. Robert M. Robinson, Director
'*"" Solid Waste Management Progran

Mo. DNR
Box 1368
Jefferson City, MO 65102

Re: West Lake Ladrifill

Dear Mr. Robinson:

Enclosed for your review and file, are two
copies of test analysis from West Lake La-dfill water
samples, along with a well location map and groundwater
elevation sheet.

If there are any questions, please call.

Very truly yours,

Encl.
DEM/ds
cc: West Lake

DAVID E. MURRA

Landfill Inc.
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REPORT OF ANALYSIS

•mtronmcnl • Energy • Trwt*

SUBMITTED BY: Mr. Bill (
West Lake
Rt. 1, Bo;
Bridgeton

DATE RECEIVED: November

:anney r^(pS§vV^ '\
Quarry ^Nm^-- cfl§ ^'

K 206 ilv r 9.$
, Missouri 63J»i2.^.yv & _^,- -•'

29, 1979 '&$&-

\WATE: 12/17/79

MRO/ECT NO. 1535-019
-in
Xti&

SAMPLE ANALYZED: 7 Water Samples '"' v;
/METHODS USED:

RESULTS:

Site

V 34

/35

37A

38

/ 39

40

41

Standard

PH
(units)

6.6

6.9

6.8

7.0

6.8

6.6

6.7

Methods,

COD
(mq/1)

36

71

45

27

18

43

51

14th Edition

Conductivity
(micromhos/cm)

850

900

620

720

830

920

3400

Chloride
(mg/1)

53

49

51

20

30

58

478

Iron
(mg/1)

0.96

5.56

2.13

6.56

4.56

1.14

2.07

ENVIRODYNE ENGINEERS

BY:





WESTLAKE LANDFILL

Groundwater Elevations

Monitoring Top of Pipe
Well Elevation

1

2

3

34

35

36

37

37A

38

39

40

41

Collection Well

A 48" RCP

B 48" RCP

C 24" RCP

456.44

449.7

442.33

478.4

475.1

471.0

459.9

477.5

462.6

465.4

480.5

485.5

429.1

476.4

476.0

Surface
Elevation 11/16/79

(ground level)

447.7

-
475.1

471.9

470.0

458.8

474.4

458.9

462.7

477.4

-
468.0

471.0

dry

dry

dry

430.7

430.6

dry

dry

430.5

432.4

430.6

430.3

431.2

343.1

440.2

447.0

REITZ & JENS, INC.
November 1979



STONE
FLAGSTONE

RUBBLE
CRUSHED STONE

UNY
SCREENINGS

LIMESTONE

RIP RAP

SAND

ASPHALT

Area Code 314 739-1122

West Lake Quarry & Material Co.
St. Charles Rock Road W. of Taussig

St. Louis County, Mo.
MAILING ADDRESS:

13570 ST. CHARLES ROCK ROAD
BRIDGETON, MO.

63044

July 23. 1979

Missouri Department of Natural Resources
Division of Environmental Quality
P.O. Box 1368
Jefferson City, Missouri 65102

Attn: Robert M. Robinson FE
Director
Solid Waste Management Program

Gentlemen:

Shown are approximate locations of monitoring wells
on completed landfill also the latest analysis.

I apologize for taking so long.

Sincerely,

WEST LAKE QUARRY & MATERIAL CO.

Bill Canney

BC:dg



ftfci^J enemeers
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R E P O R T OF A N A L Y S I S

CnvtroraMRt • bwfgr • Trantportatlon • Pood ProcMdng

SUBMITTED BY: Mr. William Canney
West Lake Quarry
Rt. 1, Box 296
Bridge ton, MO 630-42

DATE RECEIVED: June 6, 1979
SAMPLE ANALYZED: Nine
METHODS USED:

RESULTS:

Sample

35

37A

/3?

38

39

40

41

34

36

Standard

PH
Units

6.3

6.1

6.5

6.9

6.3

6.6

6.8

6.5

6.4

Water Samples

DATE: July 3, 1979

PROJECT NO. 1536-019

P.O.

Methods, 14th Edition

Conductivity
(micromhos/cm)

1,250

1,450

750

1,250

1,300

1,100

710

1,650

1,200

Chloride
(mg/1)

96

84

44

52

66

76

85

74

31

COD
(mg/1)

150

86

160

150

200

220

420

270

370

Iron
(mg/1)

7.41

8.51

110

8.09

9.85

5.62

9.56

6.06

41.8

JUL251979

ENVIRODYNE ENGINEERS

: ' "I.:. .aEtteHSa..-.

BY:



March 13, 1979

Enclosed are results of analysis on seven (7) monitoring wells
at West Lake Landfill.

Bill Canney

•"'•*!•• ."•-• - '

; "'-. ' • ". 'ii •_.: •"' • '

•" •" • .

.
.- .ri,;... -9
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REPORT OF ANALYSIS
MAR s :P79

Page 1 of 2
irwlionmtnl • Intryj • Triniporuilen • Food ProcMiIng

SUBMITTED BY: Mr. William Canney
West Lake Quarry
Rt. fl. Box 206
Bridgetor., MO 63012

DATE: 2/19/79

PROJECT \0. 1536-019

P.O.

D/T/7: RECEll 'ED: January 12, 1979

SAMPLE ANALYZED: Seven water samples

METHODS USED: Standard Methods, 14th Edition

RESULTS:

Parameter

Alkalinity

PH

COD

BOD

TOC

Dissolved Solids

Conductivity

Hardness (EDTA)

Phosphate, total

Chloride

Fluoride*

Ammonia

Nitrate

Sulfate

Sulfide

Cyanide

/
160

7.2

220

52

74

372

1,940

250

0.49

94

0.72

1.1

48

1.4

/
150

7.4

130

20

43

550

1,700

320

0.15

100

0.80

0.15

110

0.4

/
37_

140

6.5

170

7

45

550

1,650

370

0.58

110

0.78

0.10

160

4.8

Samples

38_

210

7.7

180

IB

57

530

1,550 1

350

0.21

76

0.87

0.18

140

0.4

11

140

7.8

100

11

33

510

,650

320

0.04

76

0.73

0.09

160

0.1

220

7.7

160

15

51

610

1,360

390

0.04

94

0.84

<1

1.3

160

0.6

Analysis to be run on new samples.

310

7.6

400

88

120

860

1,080

540

0.12

140

0.82

<1

3.2

190

Values are reported as mg/1, except conductivity which is micromhos/cm.
•

*Run on new samples taken 2/13/79.

VIROD Y\'l- I.A6V.VZ: / KS

BY;
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REPORT OF ANALYSIS
Page 2 of 2

Environment • Energy • Traniportatlon • Food Protecting

SUBMITTED B Y.- Mr. William Canney
West Lake Quarry
Rt. #1, Box 206
Bridgeton, MO 63012

DATE. 2/19/79

PROJECT NO. 1536-019

P.O.

DATE RECEIVED: January 12, 1979

SAMPLE ANALYZED: Seven water samples

METHODS USED: Standard Methods, 14th Edition

RESULTS:

Parameter

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Potassium

Lead

Magnesium

Manganese

Mercury

Nickel

Silver

Sodium

Zinc

/
35

<0.002

<0.01

46

<0.01

<0.01

3.5

6.2

0.041

29

0.31

< 0.0002

<0.01

<0.001

110

5.5

I/

36

<0.002

<0.01

72

<0.01

<0.01

2.4

7.1

0.015

31

1.4

< 0.0002

<0.01

<0.001

38

2.7

y
37

<0.002

<0.01

67

0.01

<0.01

7.4

4.8

0.015

19

0.93

< 0.0002

<0.01

<0.001

25

15

Samples

38

<0.002

<0.01

83

0.02

<0.01

2.2

9.9

0.006

41

0.55

< 0.0002

0.02

<0.001

44

4.0

39

<0.002

<0.01

61

< 0.01

<0.01

2.6

8.4

0.005

39

0.26

<0.0002

0.03

<0.001

44

3.7

40

<0.002

<0.01

97

0.03

<0.01

3.9

12

0.013

45

0.69

<0.0002

0.10

<0.001

48

17

41

<0.002

<0.01

210

0.03

<0.01

18

12

0.059

60

0.75

<0.0002

0.12

<0.001

65

2.8

Values are reported as mg/1.

ENVIRODYNE ENGINEERS

BY:
/ 0
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REPORT OF ANALYSIS

Environment • tn*rgf » Tranaporttllon • Food Procwtlng

SUBMITTED RY: Mr. William Canney
West Lake Quarry
Rt. #1, Box 206
Dridgeton, Missouri 63012

DATE: 2/27/79

I'ROJHCT \0. 1536-019

/'.O.

D//7/:' RLCl-ll-'ED: February 13, 1979

SAM I'LL ASALYZLl) : Seven water samples

METHODS USED: Standard Methods, 14th Edition

RliSl'f.TS:

Sample

35

36

37A

38

39

40

41

Cyanide, ir.g/1

<0.02

<0.02

<0.02

<0.02

<0.02

<0.02

These" sarnples were taken to rejplace samoles
from-1/12/79. ; ' •

/ \l IRODYSE k\GIXEERS



ROUTINE LANDFILL PARAMETERS
ATTACHMENT'SHEET FOR CHAIN OF CUSTODY

EFFECTIVE DATE: MAY 1980

pH

Specific
Conductance

/BODc

/COD

e/TOC

^ N.F. Residue

^ Filt. Residue

/NH 3 as N

/N03+N02 as N

•Total P

./Chloride

Cyonldo

Normally handled as field
analyses — may be analyzed
in the lab on occassion

Tb

er/Od

,/Sulfate

Sulfidc

•'Hardness (By calculation-^-Ca, Mg, Fe, Zn, Mn)

Total or Dissolved Metals (see Chain of Custody)

As

Cd

Cr

Cu

Fe

Pb

Mn

Hg

Ag

Zn

Ue



MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

Sample No. go -

Dace Rec'd / 0 -"

Date / <3 ~ 3 O - 8 O

Elements (ug/1 unless noted otherwise)

Diss. By Total By

COD Al

TOC As
*'

N. F. Residue mg/1 Ba

Filt. Residue mg/1 Cd

Oil & Grease mg/1 Cr y
NH3 as N Oj± mg/1 Cu

N03 + N02 as N mg/1 Fe J S5
Organic N mg/1 Pb v/ y
0 - mg/1 Mn /!
Diss. 0-P04 as P mg/1 Hg

Total P mg/1 Ni

Chloride mg/1 Se v/
I Cyanide mg/1 Ag

Fluoride «>g/l& Zn

|M B A S o 07
I Phenols

mg/1

mg/1

Sulfate Ca, mg/1

Sulfide mg/1 Kg, mg/1

Aridity as CaCO-j mg/L K, mg/1

Alk. as CaC03 mg/1 Na, mg/1

Color

Diss. Oxygen

Cu

mg/1 Parameter Results Units By
T. Hard./CaC03 Fecal Coliform Ct/ 100ml

Odor O T.O.N,s/T Fecal Strep. Ct/lOOml

pH -/,
Sp.

Turbidit MTU

-marks:

ported To:

-27-80/LSP-61

Date Reviewed By Date;



' Afflliatio

Ml.SoO-Ji'.i DF.rY^iMLiiT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY

ABORATORY SERVICES PROGRAM

Sample No. g(? - 7'30

Dace Rec'd /4 - 3 / - 9 O

<^r *=*
Dace -26

Elements (ug/1 unless noted otherwise)

Diss. By Total By

Al

• As

Ba I/
Cd I/
Cr I/
Cu y

| | N03 + N02 as N mg/1 iw Fe

Organic N mg/1 Pb

0 - as P mg/1 Mn

Diss. 0-P04 as P mg/1 Hg

Total P 0.0(0 mg/1. Ni

Chloride mg/1 Se v/
|Cyanide mg/1 Ag

Vj Fluoride 0,^0 I ™*/l Zn

'M B AS ng/1

Phenols mg/1

Sulfate 3 7 ! "g/1 Ca, mg/1

Sulfide mg/1 Mg, mg/1

Acidity as mg/1 K, ng/1

Alk. as CaC03 mg/1 Na, rag/1

Color

Diss. Oxygen

Cu

mg/1 Parameter Results Units Bv

T. Hard./CaC03 7V 7 mg/1 Fecal Coliform CC/ 100ml

Odor T.O.N, Fecal Strep. Ct/ 100ml

umho/cm

Turbidi NTU

marks:

•ted To:

•SO/LSP-61

, Date Reviewed By nDate



Ufctivix.,..-:-:-' I ••.-•.: . i.-m. >v\i. î-.̂ .— i

DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM

Affiliation

Date Rec 'd

Date

Elements (ug/1 unless noted otherwise)

Diss. By v/ Total By
COD mg/1 Al

TOC As

N. F. Residue mg/1 Ba

Filt. Residue
/o?0

mg/1 Cd

Oil & Grease rag/1 Cr

NH3 as N rag/1 Cu

N03 + N02 as N mg/1 Fe

Organic N mg/1 Pb

0 - P04 as P mg/1 Mn

Diss. 0-P04 as P mg/1 Hg

Total P O,/O | mg/1 Ni

Chloride mg/1 Se

(Cyanide g/1 Ag Is//
iFluoride mg/1 Zn

JM B A S . ng/1

Phenols mg/1

Sulfate rng/'1 Ca, mg/1

Sulfide mg/1 Mg, mg/1

Acidity as CaC03 mg/1 K, mg/1

Alk. as CaC03 mg/1 Na, mg/1

Color Cu

Diss. Oxygen mg/1 y Parameter Results Units Bv

T. Hard./CaC03 raj/I

Odor 0 T.O.N

Fecal Coliform Ct/100ml

Fecal Strep. Ct/ 100ml

pH ^///)

Sp.CionduciSp . f c o n d u c ta^

6,, 7

'Tenperaturj

Turbiditj NTU

e
Reported To:

3-27-80/LSP-61

_, Date Reviewed By ., Date



MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

Sample No. go-

Date Rec'd y o -

•Affiliation aid 0 Date
Remarks

y
v/

/
/
J
/

/
/

.

/
;

<P

Parameter

BOD5

COD

TOC '

N. F. Residue

Filt. Residue

Oil & Grease

NH3 as N

N03 + N02 as N

Organic N

0 - PO^ as P

Diss. 0-PO^ as P

Total P

Chloride

Cyanide

•'Fluoride

/ /JM B A s

^/

Phenols

Sulfate

Sulf iae

(Acidity as CaC03

/

V

/

J

/

s

Alk. as CaC03

Color

Diss. Oxygen

T. Hard./CaC03

Odor

pH J^.J.0

Sp. ConWjjJ&c^
^Temperature J^'gQj)

Turbidity /

^qt^ Qfc

Results

/L
t^.H
5?.^
tfolteJb
A;O^J!

0,5 V

•
O.*3\
&t<T

0.43-
£L3H

7^

< 35^

3>o
O

^ ^
.-5- tf ,0

Units

mg/1

mg/1

mg/1

^g/1

p*fe/l
mg/1

mg/1

mg/1

mg/1

rag/1

mg/1

mg/l (

mg/1

rag/1

ng/1

mg/1

ng/1

mg/1

mg/1

mg/1

Cu

mg/1

me; /I

T . O . N ,
___

By |
2^1

Sf/ r

S/f !
-

|
r/^
ow

-••

••:

'

<w ^
2W J

d H . -w

^ ^
f
-; •

5n
:••;

*ifl\j
stt

unho/cm,
25°C
°C

MTU

/ fc ; <
r-

/v "
- •
r

Elements (ug/1 unless noted otherwise)

Al

As

Ba

Cd

Cr

t Cu

Fe

Pb

Mn

Hg
Ni

Se

Ag

Zr. •

T^ffl^

"^J^P

Ca, mg/1

Mg, mg/1

K, mg/1 •

Na, ng/1

/

y

/
/
/
/
/
/
*/
/
/

j
/
/
?
&

Diss.

/
. . i

$»oO .
0.3

Z
3

3i
/oco
<0.\

9i
*O. 3,
P<90

Parameter
Fecal Colifornj

Fecal Strep.

PCfi*

By

0£-

3S
A^-
4^
3^
3S
5^

•k/

-5/"/l

"̂ ^ / t l

"S-S

Results

Total

'

Units

By

[ Rv
Ct/ 100ml jj

C t / lOOml j

B

j

j

(^•marks: ^ too lo'n ̂  IT^-*^ iia^-YU-

; , £/•«
Reported To: Date Reviewed By

• *3 ;0
Dace



MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM •

•ample No. g><?- ?/Z. &,

Date Rec'd /& - $c -<S o

Date - So

^^r f a raneter

7BOD5

COD

TOC '

N. F. Residue

Filt. Residue

Oil & Grease

NH3 as N

N03 + N02 as N

Organic N

0 - PO^ as P

Diss. 0-P04 as P

Total P

Results

"< tf

/ 3. ft

Units

mg/.l.

mg/l

mg/l

-%} ' mg/l

t3(o^o

0,0^
o.oV

60?-
Chloride JS""?- ^

".yanide

'luoride

. B A S

henols

•jlfate

ulfide

idity as CaC03

'.<.. as CaC03

O • OV3

<.o. 0*4

O^v

K a 5"
;s. Oxygen

Hard./CaC03

or

J.'.UH

Cond^fM

•.perature /' //j

bidity /

/> ^
•frT/^

<2VV
0
7.5

7ys

?*<L

mg/l

mg/l

mg/l

ng/1

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

ng/1

ng/1

mg/l

ng/1

ng/1

mg/l

mg/l

Cu

rag/1

mg/1

T.O.N

By \

3dt*)\
5A/
v5^\
y??^ i
>r\oOp

t
/̂ J*!
CUvu^ •

H
i1

?;

2^0 '
2^*0 ;fl

^
CLfl :
Y)^cO,

j*.

^/( ;
v:

t;

r-H-s/i/
rt

Q/);\)
s/J
/

mpho/cm

°C

MTU

^ ^
4^i

/?<• '"
j .

• !:

Elements (ug/1 unless noted otherwise)

Al

As

Ba

Cd

Cr

Cu

Fe

Pb

Mn

Hg

Ni

Se

Ag

Zn

Ca, mg/l

Mg, mg/l

K, ng/1

Na, mg/l

v

V Diss.

Parameter
Fecal Coliform

Fecal Strep.

By %/

/

/

l/

i/
/

,/

^/

»/

/

I/
/

i/

Results

Total

^.^

By

fl>-
, afoti ^//
6,1
<1
-</
^ yo
-0.
?0

^O, |
•

<^
-<d (

/*/'

Units
Ct / lOOml

Ct/ lOOml

^q.s'.
^&M n

^J^J

3V3
^^^J

3^>
^J^_^^

&H

"5$
ss
•^-j

Bv

'

ks:

i To: _

'LSP-61

, Date Reviewed By Date li



MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

Sample No. 8Q - 11 Z 7

Date Rec'd /<J - 3 / -go

Affiliation
2

Date - 30- ff

^^^^^^^^BSBEOJCSBB?
^^Tpa r ame t e r

^5005

COD

TOC '

Results

(r>

37.*
33.0

Units

mg/1

mg/1

mg/1

N. F. Residue /S~~VSl^' mg^
Filt. Residue

Oil & Grease

NH3 as N

N03 + N02 as N

Organic N

' 0 - P04 as P

Diss. 0-P04 as P

Total P

Chloride

Cyanide

Fluoride

X B A S

Phenols

3ulf ate

Julfide

.cidicy as CaC03

Ik. as CaC03

olor

Lss.. Oxygen

. Hard./CaC03

dor

1 +Ji/JLsU

>. Cond'uc t^F£fyS
•mperatu^//^?
:.rbidity/f

ky W

<0,2^

o.<19

o.3~}-
yj?,y

i9'<35"
0.0(c

1-5*1

<JJ 5"

^5"
O
7. Z.

uoo

mg/1

mg/1

mg/1/

ng/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

ng/1

mg/1

By 1

s/v
c>/4 :

-^
TTil^J ;,

mnj
J

l/)^Ji
XM>^ -

i
...

/̂̂ * -̂'

>x^ •••
':-.

xj^
^t>0 ,

ng/1 \Clj4

aig/1

mg/1

mg/1

Cu

mg/1

mg/1,

T . O . N .
___

i
;:
'••'•

5/-/
!•

W

5J4
^mho/cm

°C

MTU

/fc
>fC:

/fC"

'•:

Elements (ug/1 unless noted otherwise)

Al

As

Ba

Cd

Cr

Cu

Fe

Pb

Mn

Hg

Ni .

Se

Ag

Zn

Ca, mg/1

Mg, mg/1

K, mg/1

Na, ng/1

/

•.rks: .

ed To: , Date

1/

^/
J

V
\/
I/
\/
*/
v/
x/

I/
\/
y/

Diss.

2

By

fle.

J^oo ^
* ,(.)
2

//

,^70
3

^0^
<O. |

c

/•^

^«
>
J, ,

I3J
3

O

Parameter
Fecal Coliform

Fecal Strep.

pc f? ̂

Reviewed By

^5

(?-S
&

<Jb

T^

,vS

3"̂
^//
TS

*s Total

Results Units
Ct/ 100ml

Ct / lOOml

_ 0£Y?
->lP , Date

By

*

Bv

23



MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

Sample No. go -?/£ g

DateRec'd

-Aff ilfation ?<?•

p
/
1
1
./

1

1
I

^^^^^^^^^^E^9BVH3ESIBK965

BOD5

COD

TOC '

Results

>y«X</
Units

mg/1

e yS' : mg/1

^>O2.
N. F. Residue " 23 */

Filt. Residue

Oil & Grease

NH3 as N

N03 + N02 as N

Organic N

0 - PO^ as P

Diss. O-PO^ as P

Total P

Chloride

| Cyanide

^Fluoride

'

*

M B A S

Phenols

Sulfate

Sulfide

Acidity as CaC03

Alk. as CaC03

Color

Diss. Oxygen

T. Hard./CaC03

Odor

PH ).\jfl

Sp. Con^jcta,p££)^

Temperature^^?

Turbidity/^

ao<W

lot

mg/1

mg/1

mg/1

mg/1

mg/1

<ao5l ng/1

ft O

.3S5T

o.sH
_ «-*

O, 0 T*

3°\

/ooo

7iX
/&00

y, &
yoo o
//

mg/1

By [

QJH) \.
S>/ ;
s/-/ i:
!MtO|
>ncJ !

r
f

3/w)
r<

mg/1 |

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

rag/1

mg/1

mg/1

mg/1

Cu

mg/1

mg/1

T.O.N

'-•

IA*)
($W>
CL\\
tyu)

3/-i
Li

•'

;

sy^ ?•
di>\)
s/y

umno/cm

°C

NTU

/f(! :

^c ['

AC
1

i ;

Elements (ug/1 unless noted otherwise)

Al

As

Ba

Cd

Cr

Cu

Fe

Pb

Mn

Hg

Ni

Se

Ag

Zn

Ca, mg/1

Mg, mg/1

K, mg/1

Na, mg/1

/

.marks:

V/ Diss. By

I

Parameter
Fecal Coliform

Fecal Strep.

Pd.fi <>

^

J

t/

V/

V/

^
I/
l^
I/
I/

v/
ŷ/

Results

— »

Total

<

3o~b
Qi
/3k

c

/
3 006
^1

<5t>Z)
<0,l

*s"
L<O, /

^/s^r

Units
Ct / lOOml

Ct / lOOml

By

Q.s.
^//

^
3"-5
3-5

3?>
3S
>s/V|

3S

^y^^

^J

Bv

i

>orted To: Date Reviewed By

'.7-80/LSP-61
-̂Z29£?—



Keporc of Radlonucllde Analysis of
Water Sample

Public Water Supply
U.S. Environmental Protection Agency

(To be filled out by public water supply)

1'Wfl ID NO.
PWS Name DfP
Address
City

Dat«

State.

(Mo,) (Day) (Year)

Zip Code

(To be filled out by laboratory)
Dept. of Community Health & Medical Care

Lab Running Sample Environ. Health Laboratories
Address and City qOl S. BrenfwoQd Blyd .^Clayton. Mo. 63105
Lab ID No, 00260 Analyst staff

Contaminant
Name

Analysis
Result

Analysts
Date

Analysis
Method

1̂5roas Alpha Particle
Activity (5pc./l

dium

Gross Beta Particle
Activity (50pc./l

Tritium
Strontium - 90
Iodine - 131
Cesium - 134

Day
** 1

This form must accompany the radionuclide cubitainer to the laboratory. The public
water supply will be notified by the Water Supply Field Office, U,S, EPA of the
results of the radionuclide examinations,



Keport of Radionuclide Analysis of
Water Sample

Public Water Supply
U.S. Environmental Protection Agency

(To be filled out by public water Supply)

- 7/3*
PWS Name
Address
City Ci State.

30
(Mo.) (Day) (Year)

Zip Code

(To be filled out py

Lab- Running Sample

Health &

Environ. Health Laboratories
Care

Address and City 801 S. Brentwood Blvd.
Lab ID No. Clayton, Mo. 63105

Contaminant Analysis
Name Result

f Gross Alpha Particle^ /
^Activity (5pc./l ^x -itf"" s^&/A

(. Radium - 226̂  #t 5' f £/*-
Radium - 228 '

Gross Beta Particle
Activity (50pc./l

Tritium
Strontium - 90
Iodine - 131
Cesium » 134 . . ,

Analyst „

Analysis Analysis
Pate Method

*l 1 l» sff*«Ul#
to. Day Yr

/ /

/ /

/ /
/ /
/ /
/ /

This form roust accompany the radionuclide cubitainer to the laboratory. The public
water supply will be notified by the Water Supply Fi«U Office, U.S. EPA of the
results of the radionuclide examinations,



J, MEMORANDUM

October 27, 1980

o
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To:

From:

Subject:

Mo
Keith Schardein
Water Quality
James H. Long,
Laboratory Serv

Sampling Pro'

isor,
ection

ram

- Westlake Landfill

The Laboratory Services Program has been requested to perform addi-
tional monitoring at Westlake Landfill in St. Louis County. The
following items constitute the thrust of the request:

1. Collection of samples during the Division of Geology
and Land Survey flow profile borings, -Parameters to
be analyzed-Standard Landfill Monitoring Parameters.

2. Collection of a samples from Black Diamond Lake and
from the major flow into the lake from the quarry
face, -Parameters to be analyzed-Standard Landfill
Monitoring Parameters.

3. Collection of samples and measurement of depth in
the leachate monitoring well between old fill area
and Black Diamond Lake, -Parameters to be analyzed-
Standard Landfill Monitoring Parameters.

&. Collection of depth discreet samples from pit along
St. Charles Rock Road, -Parameters to be analyzed-
Standard Landfill Monitoring Parameters.

5. Collection of sediment samples and fish from pit
along St. Charles Rock Road, -Parameters to be
analyzed-Heavy Metals and Chlorinated Hydrocarbons.

Coordinate with Rohel W. Amundson for transmittal of samples and
scheduling of analyses.

JHL/da

CL

Joseph P. Tcasdale Governor
Ffed A. Lafs«r Director

Division of Environmental Quality
Director
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UPDATE ON WESTLAKE LANDFILL A/OV J 7 /98()

HISTORY OF WESTLAKE LANDFILL

Westlake Landfill, located in Bridgeton Missouri (St. Louis County) has been the

subject of recent inquiry. This landfill began operation prior to state regulation.

As far as our records show, this landfill first opened in the med-1960's. Part

of the landfill lies in an old quarry and part of the landfill lies in the Missouri

River floodplain, approximately 1 1/2 miles from the river. Witnesses to this

operation, when the area of the landfill which lies in the floodplain was in

operation, note that the fill area was often actually beneath the level of the

water table. Leachate from the old quarry area of the landfill is collected and

hauled to MSD treatment plants. Construction of onsite treatment is underway.

About 48,000 gallons of leachate per day is currently being collected.

CHEMICAL WASTES

Aside from normal landfill materials, there are chemical industrial wastes and

radiologically contaminated materials deposited in this landfill. The chemical

wastes, that we know of, include about 4,000 tons of residues from the production

of insecticides and herbicides. These pesticide wastes were deposited by Chevron

Chemical Company. Also included in the chemical wastes are waste materials from

Ink manufacture and from the manufacture of glue. Among the chemical wastes that

we know of in Westlake Landfill are:

waste ink pigments oily sludges
esters alcohols insecticides
halogenated Intermediates -wastewater sludges aromatics
oils -asbestos herbicides
heavy metals

RADIOACTIVE WASTES .

In addition to the hazardous chemical wastes in Westlake Landfill, there are

radioactive wastes. During early 1973 Cotter Corporation buried radioactive Barium

Sulfate Slag material and radiologically contaminated building rubble. There are

approximately 43,000 tons of this material which contain about 7,000 tons of natural

Uranium.
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In October, 1977, an aerial radiological 'survey was done to determine the location

of the burial of this contaminated material (see attached map). 'It was determined

from the aerial survey that there are two areas within the landfill which are

emitting abnormally high levels of radiation. The southermost area is the

result of the burial of contaminated Barium Sulfate Slag from the Mallinkrodt area

of the Oestrehen street Uranium processing plant. (This facility in downtown St.

Louis is where material for the original nuclear weapons tests was produced.)

The northermost area contamination is on the edge of the floodplain area which is

the boundary of neighboring farmland. The reason for its elevated gamma radiation

is unknown at this time. The U. S. Nuclear Regulatory Commission has contracted

Radiation Management Corporation to do extensive on-site radiological surveys

which include groundwater analysis, core sampling, test boring, and other tests

as deemed necessary. This study should determine the reason for the elevated gamma

radiation (see attached NRC announcement).

CURRENT DNR MONITORING ACTIVITY

Geological reports from DNR's Division of Geology and Land Survey indicated that

the local groundwater flows Northeast from the landfill into the Missouri River

alluvial floodplain. Therefore, it is highly probably that leachate from the

landfill is contaminating local wells and entering the waters of the Missouri River.

As a result, DNR has initiated sampling and monitoring activities. On September

20 and October 1, 1980, a groundwater investigation was conducted in the vicinity

of the Westlake Landfill. Two monitoring wells on the landfill site and three
I

provate wells located Northwest of the landfill were sampled (see attached report).

The Division of Geology and Land Survey groundwater experts have evaluated data

from this sampling and determined that levels of several pollutants were signifi-

cantly higher than what 'one would expect as background levels. Chloride, Sodium,

Lead, and Manganese showed particularly high levels. Except for Manganese, the

levels were not in violation of drinking water standards, but were high enough for
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concern.* Because of this concern, additional sampling is being conducted in

the last week of October.

Since the NRC will be conducting investigations on radioactive contamination,

DNR has requested permission to use some of their facilities to aid in our hazardous

chemical waste investigation.

The NRC has given DNR verbal permission to utilize the monitoring wells which

Radiation Management Corporation will be digging, in order that DNR may test for

the presence of chemical hazardous wastes. On October 1, 1980 DNR sent a written

request to the NRC asking for written confirmation of this permission. No reply

has been received yet.

All data collected so far has been given to the St. Louis County Health Department

for review and possible action regarding drinking water supplies.

* Manganese levels violate a secondary drinking water standard which is not a

health related standard.

10/27/80
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2642

Robert Robinson, Director

Solid Waste Management Program

DateReported to

Affiliation

Sample Description West Lake Landfill - Test Well //38

Collected by Keith Schardein, Supervisor Date

Affiliation Water Quality Monitoring Section - Lab Services

Remarks 2.

11-16-79

6-14-79 1130

Note: 1. Sample collected with metal sampler with lead weight.
Well not bailed prior to sampling.

PARAMETER RESULTS

BOD5 < 2
COD 93
Suspended Solids (NFS) 88
NH3 as N <0.1
N03+:J02 as N <0.1
Total P <0.02
TDS ' 574
TOG 35
CM-, Total 40.02 '

pH 7.5
Specific Cond. 1010

Total Alkalinity 322
Fluoride 0.07
Chloride 54
Sulfate 136
Total Hardness 520
Total Sulfide <0.1
Cadmium, dissolved <1
Chromium, dissolved 2
Copper, dissolved 1
Iron1, dissolved 140
Lead, dissolved 4
Manganese, dissolved 620
Mercury, dissolved .4
Nickel, dissolved <10
Zinc, dissolved 560
Potassium, dissolved 38.0
Sodium, dissolved 7.54
Calcium, dissolved 97.8
Magnesium,.dissolved 42.8 '
Arsenic, dissolved 44
Silver, dissolved <, 1

.UNITS

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Units
nmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/l
mg/1
mg/1
ug/1
ug/1

REMARKS

distilled 6-15-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



Robert Robinson, Director
Solid Waste Management Program

pie No. 79-2642
November 16, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water artd~-Wastewaterr EPA^nianual of Methods for Chemical Analysis of Water
and Wastes. and/orXAnnual Book of ASTM Standards.

x James H. Long, Director
n^tjoratory Services Program
Division of Environmental Quality

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2641

Reported to Robert Robinson. Director

Affiliation .Solid Waste Management Program

Date Il-16r79

6-14-79 1040

Sample Description West Lake Landfill - Test Well //39

Collected by Keith Schardein. Supervisor Date _

Affiliation Water Quality Monitoring Section - Lab Services
_ . Note: 1. Samole collected with metal sampler with lead weight.
Remarks 2. Well nnc bailed oriorto sampling. _.

PARAMETER RESULTS

BOD5 7
COD 85
Suspended Solids (NFS) 139
NH3 as N 0.6
II03+:i02 as N 0.1
Total P <0.02
TDS 607
TOG . ' 33
CN-, Total < 0.02

pH 7.4
Specific Cond. 1000

Total Alkalinity 236
Fluoride • 0.06
Chloride 63
Sulfate 184
Total Hardness 480
Total Sulfide {0.1
Cadmium, dissolved 4 1
Chromium, dissolved 4 2
Copper, dissolved 14
Iron, dissolved <20
Lead, dissolved 4
Manganese, dissolved 400
Mercury, dissolved ^.1
Nickel, dissolved 30
Zinc, dissolved 21
Potassium, dissolved 8.12
Sodium, dissolved 35.2
Calcium, dissolved 83.2
Magnesium, dissolved 44.9
Arsenic, dissolved <4
Silver, dissolved <1

UNITS

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1

REMARKS

distilled 6-15-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



^4 ' Page Two
Robert Robinson, 'Director
Solid Waste Management Program
Sample No. 79-2641
November 16, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Wa t e r and Wastewater, EPA manual of Methods 'for Chemical Analysis of Water
and Wa"s'tes. and/or Anritial Book of ASTM Standards.

Jdmes H. Long, Director
Laboratory Services Program

of Environmental Quality

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2640

Reported to Robert Robinson, Director

Affiliation Solid Waste Management Program

Date 11-16-79

Sample Description West Lake Landfill Test Well /'36

Collected by Keith Schardein, Supervisor Date

Affiliation Water Quality Monitoring Section - Lab Services

6-14-79 0915

Remarks
Note: 1. Sample collected with metal sanpler with lead weight.

2. Hell not bailed prior to sampling.

PARAMETER

BOD5
COD
Suspended Solids (MFS)
NH3 as N
H03+N02 as N
Total P
IDS
TOC
pH
Specific Cond.

Total Alkalinity
Fluoride
Chloride
Sulfate
Total Hardness t

Total Sulfide
CN~, Total

Cadmium, dissolved
Chromium, dissolved
Copper, dissolved
Iron, dissolved
Lead, dissolved
Manganese, dissolved
Mercury, dissolved
Nickel, dissolved
Zinc, dissolved
Potassium, dissolved
Sodium, dissolved
Calcium, dissolved
Magnesium, dissolved
Arsenic, dissolved
Silver, dissolved

RESULTS

55
125
372
0.5
0.2

0.06
660
54
7.1

1200

628
0.04

29
43
600

<0.1
<0.02

<1
2
2

17.2
5

2000
.5

*10
590
2.08
29.6
156

40.0 .
31
<1

UN-ITS REMARKS

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
rag/1
Units field
mmho/cra field
25° C
mg/1 field
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1 distilled 6-15-79

analyzed .9-12-79
ug/1
ug/1
ug/1
mg/1 . ' •
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Qua lit/
James P. Odendahl Director



Page Two
Robert Robinson, Director
Solid Waste Management Program
Sample Ho. 79-2640
November 16, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of.
Water and Wastewater. EPA manual of-Method_s for Chemical Analysis of Water
and Wastes.''• and/or Annual.'-Book of ASTM Standards.

Jamefe H. Long, Director
LaBoratory Services Program
Division of Environmental Quality

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2639

Reported to Robert Robinson. Director

Affiliation Solid Wast_e Management Program

Date 11-15-79

Sample Description West Lake Landfill -: Test Well 037

Collected by Keith Schardein. Supervisor Date 6-14-79 0820

Affiliation Hater Quality Monitoring Section - Lab Services
Note: IV bampiecoiiectea with mecalsampler withlead

Remarks

ia.torinE
_ -.llected

2. Well not bailed prior to sampling.

PARAMETER . RESULTS

COD 22
NH3 as N <0.1
N03+N02 as N 0.5
Tonal P 0.07
TDS
TOG 28
pH 7.4
Specific Cond. 1680

Total Alkalinity 540
Fluoride 0.05
Chloride 13
Sulfate 415
Total Hardness 960
Cadmium, dissolved 41
Chromium, dissolved < 2
Copper, dissolved 15
Iron, dissolved < 20
Lead, dissolved 4
Manganese, dissolved 300
Nickel, dissolved <10
Zinc, dissolved 1020
Potassium, dissolved 4.09
Sodium, dissolved 6.32
Calcium, dissolved 258
Magnesium, dissolved 71.2
Arsenic, dissolved <4
Silver, dissolved <1

UNITS

mg/1
mg/1
mg/1
mg/1

mg/1
Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1

REMARKS

no sample

field
field

field

.Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



iage Two
Robert Robinson, Director
Solid Waste Management Program
Sample No. 79-2639
November 15, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water.. amPWastewater. EPA manual of 'Methods for Chemical Analysis of Water
and/Wastes, and/or AnnuaI_Bbok of ASTM Standards.

James H. Long, Director
Laboratory Services Progran
division of Environmental Quality

JHL/lh



LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2638
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Reported to Robert Robinson, Director

Affiliation Solid Waste Management Program

Date 11-15-79

Sample Description West Lake Landfill - Test Well #37A

Collected by Keith Schardein, Supervisor Date 6-13-79 1545

Affiliation Water Quality Monitoring Section - Lab Services
Note:

Remarks 1: Sample collected with metal sampler with lead weight.
Well not bailed. "

PARAMETER RESULTS

BOD5 3
COD 58
Suspended Solids (NFS) 374
NH3 as N ' 0 . 2
N03+N02 as N 0.1
Total P <0.02
IDS 474
TOC 26
CN-, Total <0.02

pH 7.5
Specific Cond. 840

Total Alkalinity 268
Fluoride 0.06
Chloride 73
Sulfate 66
Total Hardness 360
Total Sulfide <0.1
Cadmium, dissolved ^ 1
Chromium, dissolved 6
Copper, dissolved 8
Iron, dissolved <20
Lead, dissolved 6
Manganese, dissolved 1490
Mercury, dissolved .2
Nickel, dissolved <10
Zinc, dissolved 30
Potassium, dissolved 5.50
Sodium, dissolved 29.2
Calcium, dissolved 84.5
Magnesium, dissolved 23.5
Arsenic, dissolved <.4
Silver, dissolved <1

UNITS

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1 .
ug/1
ug/1

REMARKS

distilled 6-14-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. La(ser Director

Division of Environmental Quality
James P. Odendahl Director



Page Two
Robert Robinson, Director
Solid Waste Management Program
Sample No. 79-2638
November 15, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water and Wastewater. EPA manual of Methods for Chemical'Analysis of Water
and Wastes'.'and/or Annual Bo.ok of ASTM Standards.

James H. Long, Director
.Laboratory Services Program
Division of Environmental'

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2637

Robert Robinson, Director

Solid Waste Management Program

Date 11-15-79Reported to

Affiliation

Sample Description West Lake Landfill - Test Well #35

Collected by Keith Schardein, Supervisor Date

Affiliation Water Quality Monitoring Section - Lab Services

Remarks 2!

6-13-79 1500

Note: 1. Sample collected with metal sampler with lead weight.
Well not bailed.

PARAMETER RESULTS

BOD5 5
COD 122
Suspended Solids (NFS) 119
NH3 as N • 0.2
N03+N02 as N 0.1
Total P 0.06
TDS 571
TOC 35
CN-, Total <0.02

pH 7.4
Specific Cond. 890

Total Alkalinity 234
Fluoride 0.04
Chloride 96
Sulfate 126
Total Hardness 500
Total Sulfide <0.1
Cadmium, dissolved . 1
Chromium, dissolved 2
Copper, dissolved 5
Iron, dissolved 57
Lead, dissolved 4
Manganese, dissolved 1730
Mercury, dissolved <.l
Nickel, dissolved 24
Zinc, dissolved 17
Potassium, dissolved 7.35
Sodium, dissolved 39.3
Calcium, dissolved 85.1
Magnesium, dissolved 32.0
Arsenic, dissolved <4
Silver, dissolved ^1

UNITS REMARKS

Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1

distilled 6-14-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director
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iage Two
Robert Robinson, Director
Solid Waste Management Program
Sample No. 79-2637
November 15, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water and WasCewater.-EPA manual of Methods'for Chemical Analysis of Water
and'Wastes, and/or Annual'Book'of ASTM Standards.

Jaimis H. Long, Director
Laboratory Services Program
"Division of Environmental Quality

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2636

Reported to Robert Robinson, Director

Affiliation Solid Waste Management Program

Date 11-15-79

Sample Description West Lake Landfill - Test Well //34

Collected by Keith Scharriein, Supervisor Date 6-13-79 : 1330

Affiliation Water Quality Monitoring Section
Note:

Remarks 4: Sample collected with metal sampler with lead weight.
Well not bailed.

PARAMETER RESULTS

BOD5 13
COD 129
Suspended Solids (NFS) 122
Nll3 as N 1.2
N03+N02 as N 0.3
Total P £0.02
TDS 417
TOC 31
CN~, Total <0.02

pH 7.4
Specific Cond. 740

Total Alkalinity 220
Fluoride 0.05
Chloride 67
Sulfate 70
Total Hardness 340
Total Sulfide <0.1
Cadmium, dissolved < 1
Chromium, dissolved < 2
Copper, dissolved 3
Iron, dissolved- <, 10
Lead, dissolved 5
Manganese, dissolved 690
Mercury, dissolved <.1
Nickel, dissolved <.10
Zinc, dissolved 21
Potassium, dissolved 5.76
Sodium, dissolved . 31.6
Calcium, dissolved 50.4
Magnesium, 'dissolved 33.0
Arsenic, dissolved <4
Silver, dissolved <1

UNITS

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
rag/1
mg/1
mg/1

Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1

REMARKS

distilled 6-14-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



Page Two
Robert Robinson, Director
Solid Waste Management Program
Sample No. 79-2636
November 15, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water and Wastewater. EPA manual of Methods fjvr 'Chemical Analysis £f_ Water
and Wastes.—and/or Annual BookXff• ASTM Standards.

•MWK

James M. Long, Director ^̂ Ĵ
LaBoratory Services Program
Division of Environmental Quality

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2635

Reported to Robert Robinson, Director Date 11-15-79

Affiliation Solid Waste Management Program

Sample Description West Lake Landfill - Test Well #40

Collected by Keith Schardein, Supervisor Date

Affiliation Water Quality Monitoring Section - Lab Services

6-13-79 1115

Remarks
Note: L.

2.
sample collected with metal sampler with lead weight
Well not bailed completely

PARAMETER RESULTS

BOD5 3
COD 19
Suspended Solids (NFS) 123
NH3 as N <0.1
N03+N02 as N 0.3
Total P <0.02
TDS 833
TOC 20
Cir, Total <0.02

pH 7.4
Specific Cond. 1400

Total Alkalinity 550
Fluoride 0.02
Chloride 60
Sulfate 136
Total Hardness 720
Total Sulfide <0.1
Cadmium, dissolved 6
Chromium, dissolved 2
Copper, dissolved 7
Iron, dissolved <20
Lead, dissolved 4
Manganese, dissolved 1.4
Mercury, dissolved <.l
Nickel, dissolved 10
Zinc, dissolved 18
Potassium, dissolved 7.87
Sodium, dissolved 31.7
Calcium, dissolved .172
Magnesium, dissolved 44.8
Arsenic, dissolved <4
Silver, dissolved <1

UNITS

rng/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1 .
ug/1
ug/1

REMARKS

distilled 6-14-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



Page Two
Robert Robinson, Director
Solid Waste Management Program
Sample No. 79-2635
November 15, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water and-Wastewater. EPA manual of Methods 'for Chemical Analysis of Wajtejr
and Wastes, and/or Annual-Book of ASTM Standards.

James H. Long, Directoi
-_LaJt)oratory Services Program
Division of Environmental Quality

JHL/lh
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2634

Reported to Robert Robinson, Director Date 11-13-79

Affiliation Solid Waste Management Program

Sample Description West Lake Landfill - Test Well /Ml .

Collected by Keith Schardein, Supervisor Date 6-13-79 0900

Affiliation Water Quality Monitoring Section.- Lab Services

Remarks Note: Sample collected with metal sampler with lead weight

PARAMETER RESULTS UNITS REMARKS

BOD5 3 mg/1
COD 23 mg/1
Suspended Solids (NFS) 153 mg/1
NH3 as N <0.1 mg/1
N03+N02 as N 1.7 mg/1
Total P -SO. 02 mg/1
TDS 2200 mg/1
TOC 16 mg/1
CN-, Total <O.Q2 mg/1 distilled 6-14-79

analyzed 9-12-79
pll 7.4 Units field
Specific Cond. 3000 mraho/cm field

25° C
Total Alkalinity 698 mg/1 field
Fluoride 0.03 mg/1
Chloride 262 mg/1
Sulfate 690 mg/1
Total Hardness 1540 mg/1
Total Sulfide <0.1 mg/1
Cadium, dissolved 4 ug/1
Chromium, dissolved 5 ug/1
Copper, dissolved 47 ug/1
Iron, dissolved < 20 ug/1
Lead, dissolved 6 ug/1
Manganese, dissolved 1.1 ug/1
Mercury, dissolved 0.2 ug/1
Nickel, dissolved 32 ug/1
Zinc, dissolved 16 mg/1
Potassium, dissolved 8.07 mg/1
Sodium, dissolved 110 mg/1
Calcium, dissolved 426 mg/1
Magnesium, dissolved 96.4 mg/1
Arsenic, dissolved 5 ug/1
Silver, dissolved -< 1 ug/1

Joseph P. Tcasdale Governor
Fred A. Lafser Director

Division of Environmental Quallt/
James P. Odendahl Director

N



L Lge Two
Robert Robinson, Director
Solid -Waste Management Program
Sample No. 79-2634
November 13, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the^ Examination of
Water and Wastewater. EPA manual of Methods for Chemical Analysis of Water
'and Wastes, and/or Annual'Book/ofASTM Standards.

James H. Long, Director
Laboratory Services Program
Division of Environmental Quality

JHL/lh
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I LABORATORY SERVICES PROGRAM
I REPORT OF SAMPLE ANALYSIS
i
; SAMPLE NO. 79-2634

Reported to Robert Robinson, Director Date 11-13-79

Affiliation Solid Waste Management Program

Sample Description West Lake Landfill - Test Well #41

Collected by Keith Schardein, Sunervisor Date 6-13-79 0900 .

Affiliation Water Quality Monitoring Section - Lab Services

Remarks Note: Sample collected with metal sampler with lead weight

PARAMETER RESULTS UNITS REMARKS

BOD5 • 3 rag/1
COD 23 mg/1
Suspended Solids (NFS) 153 mg/1
NH3 as N <0.1 mg/1
N03+N02 as N 1.7 mg/1
Total P < 0.02 mg/1
TDS . 2200 mg/1
TOG 16 mg/1
CN-, Total <0.02 mg/1 distilled 6-14-79

analyzed 9-12-79
pH 7.4 Units field
Specific Cond. 3000 mmho/cm field

25° C
Total Alkalinity 698 mg/1 field
FluoriJe 0.03 mg/1
Chloride 262 mg/1
Sulfate 690 mg/1
Total Hardness 1540 mg/1
Total Sulfide <0.1 mg/1 . •
Cadium, dissolved 4 ug/1
Chromium, dissolved 5 ug/1
Copper, dissolved 47 ug/1
Iron, dissolved < 20 ug/1
Lead, dissolved 6 ug/1
Manganese, dissolved 1.1 ug/1
Mercury, dissolved 0.2 ug/1
Nickel, dissolved 32 ug/1
Zinc, dissolved 16 mg/1
Potassium, dissolved 8.07 mg/1
Sodium, dissolved 110 mg/1
Calcium, dissolved 426 mg/1
Magnesium, dissolved 96.4 mg/1 .
Arsenic, dissolved 5 ug/1
Silver, dissolved < 1 ug/1

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



i .ge Two
Robert Robinson, Director
Solid .Waste Management Program
Sample No. 79-2634
November 13, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods jor the Examination of
Water and Wastewater. EPA manual of Methods for Chemical Analysis of Water
and Wastes, and/or Annual Book of ASTM Standards.

James H. Long, Director
Laboratory Services Program
Division of Environmental Quality

JHL/lh
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MISSOURI DEPARTMENT OF NATURAL RESOURC
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY West LaJte Landfill

SAMPLES COLLECTED BY

NOTE:

SAMPLE DESCRIPTION

DATE COLLECTED
SAMPLE NUMBER

pH Unitstr

Specific Cond. (umhos/cm
@ 25° C)

Milligrams per liter

BOD
COD
NH as N
N03+N02 as N
Total P

Total Sulfide
TOC
Total Cyanide
Non-Filterable Residue (SS)
Filterable Residue (TDS)

Alkalinity as CaC03
Fluoride
Chloride
Sulfate
Hardness as CaC03 (Ca, Mg, Fe,

Zn, Mn)
Potassium, Dissolved
Sodium, Dissolved
Calcium, Dissolved
Magnesium, Dissolved

Micrograms per liter

Cadmium, Dissolved
Chromium, Dissolved
Copper, Dissolved
Iron, Dissolved , rog/1
Lead , Dissolved

Manganese , Dissolved
Mercury , Dissolved
Nickel , Dissolved
Zinc , Dissolved , mg/1
Arsenic , Dissolved
Silver , Dissolved
^Quantity not sufficient

Mike T.inf:f)ln

Well if 41

10-1-80
80-7418

6.3
4000

4L12
19.6
0.31
3.00
0.07

^.0.1
63.1

-£.0.01
126
2744

690
0.17
250
1100
1450

12.3
268
429
93

7.2
^ 5

5
2.08

4

670
QNS*
110

9.72
4,5

0.4

LSP-69/S-5-80

DATE(S)

Veil #40

10-1-80
80-7419

6.7
1450

-£ 12
25.8
0.09

•̂ 0.05
O.OJ

-<£ 0.1
37.6

^. 0.01
162
839

500
0.19
7.07
177
591

7.6
33.8
166
43

0.6
*. 5

5
2.82

3

1310
QNS*

-£. 20
3.50
X- 5
0.2

10-1-80

Hahn Farmhouse Well

10-1-80
80-7420

6.7
1000

54
90.9
0.15
0.47
0.03

^-0.1
67.3

^0.01
300
496

360
O f T.61
1.0
44
399

6.9
6.1
122
23

0.1
^- 5
•^•1
3.13

2

770
QNS*

•*~20
0.05
<^. 5
0.4



Page 2 of 2

MISSOURI DEPARTMENT OF NATURAL RESOURC
DIVISION OF ENVIRONMENTAL QUALITY

LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY Vest Lake Landfill

SAMPLES COLLECTED BY

NOTE:

SAMPLE DESCRIPTION

DATE COLLECTED
SAMPLE NUMBER

pH Units
Specific Cond. (umhos/cm

@ 250 c)

Milligrams per liter

BOD
COD
NH as N
N03+N02 as N
Total P

Total Sulfide
TOC
Total Cyanide
Non-Filterable Residue (SS)
Filterable Residue (TDS)

Alkalinity as CaC03
Fluoride
Chloride
Sulfate
Hardness as CaC03 (Ca, Mg, Fe ,

Zn, Mn)
Potassium , Dissolved
Sodium, Dissolved
Calcium, Dissolved
Magnesium, Dissolved

Micrograms per liter

Cadmium, Dissolved
Chromium, Dissolved
Copper , Dissolved
Iron , Dissolved, ntg/1
Lead , Dissolved

Manganese , Dissolved
Mercury , Dissolved
Nickel , Dissolved
Zinc , Dissolved, rag/1
Arsenic , Dissolved
Silver , Dissolved

Quantity not sufficient

Mike Lincoln

Fox Fish Market Well

10-1-80
80-7421

6.6
950

^L 12
4.3
0.37

«£L 0.05
0.21

^ 0.1
18.0

. <. 0.02
11
492

396
0.42
7.0
63

394

3.8
18.4
110
29

0.2
•**• 5

4
4.18

2

290
QNS*

•^.20
0.02
•£.5
0.2

LSP-69/5-5-80

DATE(S) 10-1-80

Shallow Well @ Bob's Auto Parts

10-1-80
80-7422

6.6
1900

<*- 12
12.1
0.23

«=;0.05
0.43

•^.0.1
35.7

^LO.Ol
38

918

580
0 .22
112
84

623

10.3
54.5
187
38

0.7
<Z.5

3
16.6

7

790
QNS*

«C 20
1.39
•* 5
0.3
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Date: October 2, 1980

TO; Bob Schreiber

From: Burt McCullough

Subject Westlake Landfill

Westlake Landfill, located in Bridgeton Missouri (St. Louis County) has been
the subject of recent inquiry. This landfill began operation prior to state
regulation. As far as our records show, this landfill first opened in the
mid-1960's. Part of the landfill lies in an old quarry and -part of the land-
fill lies in the Missouri River floodplain, approximately l*s miles from the
river. Witnesses to this operation, when the area of the landfill which lies
in the floodplain was in operation, note that the fill area was often actually
beneath the level of the water table. According to file materials from
Missouri Geological Survey, it is "highly probable that leachate from the
landfill is entering the waters of the Missouri River. . . " Leachate from
the old quarry area of the landfill is collected and hauled to MSD treatment
plants. Construction of onsite treatment facilities is underway. About 48,000
gallons of leachate per day is currently being collected.

Aside from normal landfill materials, there are chemical industrial wastes and
radiologically contaminated materials deposited in this landfill. The chemical
wastes, that we know of, include about 4,000 tons of residues from the production
of insecticides and herbicides. These pesticide wastes were deposited by
Chevron Chemical Company. Also included in the chemical wastes are waste
materials from ink manufacture and from the manufacture of glue. Among the
chemical wastes that we know of in Westlake Landfill are:

waste ink pigments
esters- . alcohols
halogenated intermediates
oils wastewater sludges
heavy metals asbestos

oily sludges
insecticides
aromatics

herbidices

Joseph
Fred A

Besides chemical hazardous wastes, in Westlake Landfill, there are radioactive
wastes. During early 1973 Cotter Corporation buried radioactive Barium
Sulfate Slag material and radiologically contaminated building rubble. There
are approximately 9,000 tons of this material which contain about 7,000 "tons
of natural Uranium. In October, 1977, an aerial radiological survey was done to
determine the location of the burial of this contaminated material. The report
from this survey indicates that there are two burial sites. One is in the
center of the old quarry area, and the other is on the edge of the floodplain
area which borders adjacent farmland. The U.S Nuclear Regulatory Commission
has contracted Radiation Management Corporation to do extensive on-site
radiological surveys which include groundwater analysis, core sampling, test
boring, and other tests as deemed necessary. The.NRC has given DNR verbal

P. Teasdale Governor Division of Environmental Qualitv
Lafser Director Robert J. Schreiber Jr., P.E. Director



Westlake Landfill continued
Page 2
October 2, 1980
To: Bob Schreiber

permission to utilize the monitoring wells which Radiation Management
Corporation will be digging, in order that DNR may test for the presence of
chemical hazardous wastes.

There is little known about what went into Westlake Landfill prior to State
regulation. Analysis needs to be done to determine: 1) what wastes are
deposited in Westlake Landfill, 2) if any of these pollutants are leaving
the landfill via groundwater, and 3) what threat does Westlake Landfill pos'e
to drinking water supplies.

cc: Fred Lafser
Ron Kucera
Jim Long
Robert Robinson
Bob Miller
Tom Doan
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William Crow
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Crow:

I would like to take this opportunity to express my interest in the work -
that the Nuclear Regulatory Commission is doing at the Westlake Landfill
in Bridgeton, Missouri. It is my understanding that an independent
contractor, Radiation Management Corporation, will be doing an intensive
survey of this site which will include the drilling of sampling wells.

As you know, Westlake Landfill has come under scrutiny recently because
of possible dumping of hazardous chemical wastes.

I would like to ask your permission for the Missouri Department of Natural
Resources to utilize your sampling wells in order to determine whether or
not the hazardous chemical wastes are actually present. Your cooperation
in this matter is greatly appreciated.

If at any time I or members of my staff can be of assistance, don't hesitate
to contact me.

Sincerely,

DEPARTMENT OF NATURAL RESOURCES

ORIGINAL SIGNED BY

Director

FAL/BEM/ra

cc: James Long'
Water Pollution Control Program

Joseph P. Teasdale Governor

Fred A. Lafser Director
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LABORATORY SERVICES PROGRAM
REPORT OF SAMPLE ANALYSIS

SAMPLE NO. 79-2635

Reported to Robert Robinson, Director Date 11-15-79

Affiliation .Solid Waste Management Program

Sample Description West Lake Landfill - Test Hell #40

Collected by Keith Schardein, Supervisor Date

Affiliation Water Quality Monitoring Section - Lab Services
Note: TI Sample collected with metal sampler with lead weight"

Remarks 2. Well not bailed completely

6-13-79 1115

PARAMETER • RESULTS

BOD5 3
COD 19
Suspended Solids (NFS) 123
NH3 as N • <0.1
N03+N02 as N 0.3
Total P <0.02
TDS 833
TOC 20
C:;~, Total <0.02

pH 7.4
Specific Cond. 1400

Total Alkalinity 550
Fluoride 0.02
Chloride 60
Sulfate 136
Total Hardness 720
Total Sulfide <0'.l
Cadmium, dissolved 6
Chromium, dissolved 2
Copper, dissolved 7
Iron, dissolved {20
Lead, dissolved 4
Manganese, dissolved 1.4
Mercury, dissolved <.l
Nickel, dissolved 10
Zinc, dissolved 18
Potassium, dissolved 7.87
Sodium, dissolved 31.7
Calcium, dissolved .172
Magnesium, dissolved 44.8
Arsenic, dissolved <4
Silver, dissolved Cl

UNITS

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Units
mmho/cm
25° C
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
mg/1 .
ug/1
ug/1

REMARKS

distilled 6-14-79
analyzed 9-12-79
field
field

field

Joseph P. Teasdale Governor
Fred A. Lafser Director

Division of Environmental Quality
James P. Odendahl Director



Page Two
Robert Robinson, Director
Solid Waste Management Program
Sample No. 79-2635
November 15, 1979

The analysis of this sample was performed in accordance with procedures as
outlined in the latest edition of Standard Methods for the Examination of
Water and-Wastewater, EPA manual of Methods for Chemical Analysis of Water
and Wastes. and/or Annual-Book of ASTM Standards.

airl'Jan\es H. Long, Director
-• J-aJb'oratory Services Program

Division of Environmental Quality

JHL/lh


